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On  occasion,  it  may  be  desirable  to  adjust  automatically 
the  temperature  in  a  drying  oven  to  different  levels.  A 
relatively  inexpensive  device  designed  to  accomplish  this  task 
is  described  and  illustrated. 


To  successfully  conduct  certain  wood  drying  experiments  it  was  necessary  to  main- 
tain the  surface  of  the  wood  at  some  predetermined  constant  temperature.     Surface  tem- 
peratures of  the  wood  were  measured  by  an  infrared  radiometer.     The  drying  oven  used  in 
these  experiments  was  a  Blue  M,2  mechanical  convection  type  with  a  saturable  reactor 
control  system.     Temperature  changes  are  obtained  in  this  oven  by  varying  the  input 
voltages  to  the  oven  heating  element. 

In  the  automatically  controlled  system  developed  for  the  wood  drying  experiments, 
infrared  radiation  was  measured  by  a  Barnes  IR  Microscope  through  a  viewing  port  in 
the  oven  door  (figures  1  and  2). 

The  IR  radiometer  (figure  3)  converts  radiation  values  to  microvolts  and  indicates 
actual  wood  surface  temperatures  on  the  read-out  apparatus.     In  the  described  automatic 
system,  microvolts  are  relayed  by  electrical  circuitry  to  a  Bristol  Dynamaster  recorder 
(figure  4) .    The  read-out  scale  of  the  recorder  was  modified  to  correspond  with  the  out- 
put scale  of  the  microscope. 

Two  limit  switches  were  installed  on  the  upper  rod  of  the  recorder  slide.  These 
switches  were  designed  so  that  they  could  be  set  at  any  given  position  right  or  left  of 
the  recorder  slide. 


:The  authors  are  Project  Leader-Principal  Wood  Technologist  and  Wood  Technologist, 
respectively,  stationed  in  Missoula,  Montana,  at  the  Forestry  Sciences  Laboratory, 
which  is  maintained  in  cooperation  with  the  University  of  Montana. 
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Figure  4. — Bristol  Dynamaster  recorder. 


i 


The  oven  control  servo  unit  (figure  5)  consists  of  a  115-volt,  synchronous  revers- 
ible electric  motor  that  operates  through  two  gear  reduction  boxes  to  a  segment  gear 
that  is  fastened  to  the  oven  control  shaft.     The  effective  change  rate  of  the  oven 
temperature  is  approximately  2  degrees  per  minute  when  the  motor  is  engaged. 

During  operation  of  the  automatic  system,  the  surface  of  the  wood  being  dried  is 
allowed  to  attain  some  predetermined  temperature  as  read  by  the  IR  microscope.  When 
this  temperature  is  reached,  the  limit  switches  on  the  recorder  are  set  so  as  to  allow 
about  a  2-degree  creep  on  either  side  of  the  set  temperature.    As  the  wood  surface 
temperature  rises,  the  limit  switch  on  the  gain  side  is  closed  actuating  the  servo 
unit  and  decreasing  the  oven  input  voltage  and  oven  temperature.     If  too  much  correction 
is  made,  the  wood  surface  temperature  decreases  below  the  desired  level  and  the  other 
limit  switch  is  activated  causing  the  oven  to  increase  in  temperature. 

With  this  automatically  controlled  system  we  were  able  to  maintain  the  desired 
wood  surface  temperature  throughout  all  of  the  constant-rate  drying  period  with  only 
minor  deviations  of  about  1  degree,  plus  or  minus. 


Figure  5. — Oven  control  servo  unit 
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